The coupling reaction pathway for the formations of 12 and 13 can be rationalized as follows: the intermediate (16) is formed by the nucleophilic attack of the dicarbanion (15) on one of carbonyl carbon atoms of 11. Ring closure to the oxazole ring in 16 occurs to give 17 and then 12 is formed by the intramolecular cyclization of 17 to give the [32]cyclophane ring, followed by ring closure to another oxazole ring in 18. When lla is used as a carbonyl component, 17 can predominantly react with another lla to give 19 instead of intramolecular ring closure of 17. Subsequently, the dianion (21) (14) were confirmed by the spectroscopic properties and analytical data. The infrared (IR) spectra show the characteristic absorptions of oxazole vc2-Haround 3125 cm -1,9) and the mass spectra (MS) show the molecular ion (Mt). The assignment of the 1H-NMR signals of 12e was achieved on the basis of the twodimensional proton-proton chemical shift correlation (COSY) spectrum in dimethylsulfoxided6 (DMSO-d6) (Fig. 1) . Although in CDC13 a part of the benzene proton signals of 12e overlapped each other, the signals in CDC13 were readily assigned by changing the solvent composition stepwise from DMSO-d6 to CDC13, as illustrated in Fig. 2 . The 1H-NMR spectra of the other dioxazolo[32]cyclophanes (12a, 12d, 12f, and 12h) and 14 in CDC13 were readily assigned from the coupling pattern and intensity of signals and by comparison with those of acyclic reference compounds (24a c) as mentioned below. Chart 3 Acyclic reference compounds (24a-c) were prepared by the reactions of 2 eq of 1-tosylethyl isocyanide (23)10) with lla-c in the presence of EtONa, as outlined in Chart 4. The 1H -NMR spectral data for 24a-c in CDC13 are summarized in Table III .
Conformational Properties
The cyclophane 12e undergoes conformational change in solution at room temperature, because the methylene signal of 12e appears as a singlet. The observation of high-field shifts of inner aryl protons is generally useful for determination of preferred conformation of metacyclophanes, but it was suggested that the corresponding protons (HAi and Him) of 12e were strongly affected by both the anisotropic effect of the oxazole rings and the electrostatic effect of the oxygen atoms of the oxazole rings. As shown in Table II , HA0 of 12e, which was little affected by these effects, was observed at higher field than that of the corresponding protons of m-xylene (6 6.88-7.050) This fact suggests that HA0 is affected by the shielding effect of the opposite benzene ring. Therefore, the preferred conformation of 12e in solution at room temperature can be assigned as a syn form. Figure 3 shows the ' H-NMR spectra of the methylene protons of 12e in CDC13 at various temperatures between -29 and 48°C. Since the Tc of the methylene signal is 38 °C, the 4 G * value for conformational flipping is calculated to The UV spectra of cyclophanes (12d, 12e, and 12f) meta-substituted on the benzene ring by two oxazole rings and 24b in EtOH are shown in Fig. 4 . Compound 24b shows a broad absorption around 265 nm (log e = 4.02) because of the presence of an extended conjugated system over three aromatic rings, i.e., oxazole, benzene, and oxazole.7 Since the absorption bands of 12e exhibit significant hypsochromic shifts as compared with those of 24b, the three aromatic rings of 12e are suggested to be less coplanar than those of 24b. The absorption bands of cyclophanes (12d-f) have a tendency to show bathocromic shifts with decreasing ring size. This finding suggests that the extension of the conjugated system over the three aromatic rings increase with decreasing size. Furthermore, the methylene signals of 12d-f at room temperature appear as a sharp singlet (120, a broad singlet (12e), and two doublets of AB type (12d), respectively. Thus, rigidity of cyclophanes of type 12d-f is attributed to the extension of the conjugated system. Incidentally, the conformation of 12f is not frozen even at signals as singlets (Fig.  5 ). (1) can be assigned as a syn form and the increase of rigidity of 12e with respect to the rigidity of 1 can be attributed to the annelations of two oxazole rings to the two methylene bridges of 1.
Experimental
All melting points were taken on a Yanagimoto micro melting point determination apparatus and are uncorrected. IR spectra were recorded on a Hitachi model 260-30 infrared spectrophotometer. H-NMR spectra were measured on a Bruker AM-400 (400 MHz) instrument and a Hitachi R-22 spectrometer (90 MHz) using tetramethyl- phthalaldehyde (11a) (1.34 g, 10 mmol) in EtOH (50 ml) was added dropwise to a stirred suspension of 1,2-bis(2-isocyano-2-tosylethyl)benzene (5a) (4.92 g, 10 mmol) and EtONa (Na; 0.46 g, 20 mmol) in EtOH (550 ml). After the mixture had been refluxed for 2 h, the solvent was removed under reduced pressure, and then a mixture of AcOEt (200 ml) and water (50 ml) was poured onto the residue. The organic layer was separated, washed with three 50 ml portions of water, and then dried over anhydrous MgSO4. The solvent was evaporated off, and the residue was chromatographed on silica gel with (i) a mixture of benzene-AcOEt (9 : 1) and (ii) AcOEt. (i) Concentration of the benzene-AcOEt eluate gave a crude product, which was recrystallized from CHC13 to yield 17 mg ( (25 ml) was added dropwise to a stirred suspension of 5a (2.46 g, 5 mmol) and EtONa (Na; 0.23 g, 10 mmol) in EtOH (275 ml). After the mixture had been refluxed for 2 h, the solvent was removed under reduced pressure, and then a mixture of AcOEt (100 ml) and water (30 ml) was poured onto the residue. The organic layer was separated, washed with three 50 ml portions of water, and dried over anhydrous MgSO4. The organic solvent was evaporated off to afford a crude product, which was recrystallized from CH2C12 to yield 1. According to the same procedure as described above for the preparation of 12d, the reaction of llb (1.34 g, 10 mmol) with 1,3-bis(2-isocyano-2-tosylethyl)benzene (5b),(4.92 g, 10 mmol) and EtONa (Na; 0.46 g, 10 mmol) in refluxing EtOH (600 ml) for 2 h gave a crude product, which was recrystallized from benzene to yield 2. A solution of llb (1.34g, 10 mmol) in EtOH (50 ml) was added dropwise to a stirred suspension of 1,4-bis(2-isocyano-2-tosylethyl)benzene (5c) (4.92 g, 10 mmol) and EtONa (Na; 0.46 g, 20 mmol) in EtOH (550 ml). After the mixture had been refluxed for 2 h, the resulting mixture was cooled to 5 °C, and filtered with suction to collect a yellowish precipitate. Then, the precipitate was recrystallized from CHC13 to yield 1.63 g (52%) of 14, pale yellow prisms. mp ( A solution of lla (1.34 g, 10 mmol) in EtOH (50 ml) was added dropwise to a stirred suspension of 5b (2:46 g, 5 mmol) and EtONa (Na; 0.23 g, 10 mmol) in EtOH (550 ml). After the mixture had been refluxed for 2 h, the resulting mixture was cooled to 5 °C, and filtered with suction to collect a yellowish precipitate. Then, the precipitate was recrystallized from CHC13 to yield 1.52 g (74%) of 13b, pale yellow needles. 
